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PURE CULTIVATION IN VIVO OF VACCINE VIRUS 
FREE FROM BACTERIA. 

Up to the present no method of cultivating the vaccine virus in a state of 
purity has been devised. The method in general use for restricting the 
.number of bacteria in vaccine is the addition of glycerine, the glycerinated 
vaccine being left for a month or two before being put to use. This method, 
however, is not efficient for the destruction of sporulating organisms, and 
the glycerine also has the effect of slowly destroying the protective properties 
of the vaccine. The value of a method of cultivating the virus free from 
bacteria is obvious. It would render unnecessary the delay due to the 
." ripening," and the vaccine would be of full strength. 

With regard to the preliminary purification of the virus, the author states 
that while glycerine at low temperatures is not capa ble of eliminating all the 
bacteria present in vaccine, all non-sporulating organisms will be killed if the 
vaccine be mixed with 60 per cent. glycerine and the mixture incubated at 
.3 7° C. Under these conditions a few days suffices to render the vaccine 
sterile as regards non-sporulating bacteria. One per cent. phenol, or 60 per 
·cent. glycerine with I per cent. phenol added is efficient, but it has a far 
greater destructive action on the vaccine virus. The same is true of glycerine 
in the same strength with the addition of I per 1000 oil of cloves. N on
sporulating bacteria in vaccine can also be destroyed by shaking the vaccine 
"With ether. By this method, however, a great part of the virulence of the 
virus is destroyed. It was found that it required about twelve hours to 
produce sterility at room temperature by this method, and it was also found 
that the vaccinal activity was reduced to one-fifth of the original value. 

In injecting the virus into the testicles of rabbits I cc. of a I in 10 or 
I in 20 dilution of a germ-free emulsion was injected into the substance of 
the testicle, the needle of the syringe being moved in different directions in 
order to distribute the emulsion through the organ as widely as possible. 
After the injection the testicle was gently massaged. By operating in this 
way the vaccine virus can be carried through a series of rabbits. The 
material used for the inoculation was always tested culturally and by 
microscopic examination for the presence of accidental bacteria. In the 
earlier transfers it is advisable to use two rabbits, because sometimes only a 
·very poor reaction is produced. In the later transfers this is unnecessary, as 
a certain degree of virulence is established. 

A tabular statement shows that it was not until the tenth transfer that 
results followed with certainty. The strain has been passed through sixty 
generations within twelve months. 

In order to follow the course of the processes in the testicular substance a 
number of rabbits were inoculated in the manner described above, and 
·material obtained from their testicles was examined microscopically and also 
tested by experimental inoculation at intervals of twenty-four hours up to 
eighteen days, and then at three, four, five, and eight weeks. 

During the first twenty-four hours there is little or no change in the testicle 
save for the formation of microscopic foci of infiltration of polynuclear 
leucocytes and the formation of some exudate in the interstitial spaces. 
At this period the vaccine content of the organ, as shown by experiment, is 
practically nil. During the second twenty-four hours swelling and induration 
·of the organ proceed rapidly. There is an enormous leucocyte infiltrati(')n 
·in the tissues, and some leucocytes are present in the tubules. At this stage 
the content of virus is about 100 times what it was at the end of the first 
.day. At the end of three days the infiltration has increased in intensity, and 
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the vaccine content is about 300 times what it was at the end of the first day. 
On the fourth day the testicle is less elastic owing to the great amount of 
exudate present in its substance and in the tunica vaginalis. The organ is 
purplish in colour, and shows irregular yellow areas of different sizes. On 
microscopic examination it is found that while some areas of testicular 
substance have become quite necrotic there are others in which little or no 
.change ' has taken place. At this stage the vaccine content is about 1000 

times as great as it was at the end of the first twenty-four hours. This is 
shown by the fact that a I in 1000 dilution produces exactly similar lesions 
on the skin of rabbits as were produced by the original material. 

After six days the testicle begins to become softer owing to a decrease 
in the redema and cellular infiltration. From the seventh day onwards the 
testicle steadily shrinks, and there is a progressive diminution in the quantity 
of virus present in the organ. The virus seems to disappear completely in 
from twelve to eighteen days. 

The testicular strains of the virus were employed for the inoculation of 
-shaved areas of skin and scarified corneal surfaces of rabbits, and the results 
showed that the effects were as characteristic as those produced by calf 
vaccine used in the ordinary way. 

By making a series of dilutions of the testicular virus and inoculating these 
;jnto the skin, cornea, and testicle, it was found that there is a marked 
;reaction in all these three situations to a dilution of I in 300. The skin 
give's a slight reaction to a dilution of I in 1000, but the cornea does not. 
The testicle continues to react to dilutions up to I in 100,000, which marked 
-the limit of the experiment. 

In a later experiment with virus that had been exalted by repeated passage 
.a slight but characteristic skin reaction could be obtained with a dilution of 
;r in 100,000. Although the testicular reactions were retarded when high 
dilutions were used, the final result was the same as when more concentrated 
·emulsions were employed. This shows that the virus multiplies with rapidity 
and ease in the testicle. 

In six instances young bulls were used in inoculatiol) experiments with a 
view to ascertaining whether this species would be more suitable for use, 
both with regard to the quantity and the quality of the virus obtainable. 

In the first experiment the results obtained indicated that the virus, which 
was the testicular strain obtained from rabbits, multiplied to a much smaller 
extent in the testicles of the bull than in the same tissues of the rabbit. It 
was noted, however, that the redematous fluid in the tunica was devoid of 
virus. It appeared in subsequent experiments that the virus became adapted 
to mUltiplication in the testicle, as results obtained with material derived 
from inoculated bulls were as good as those obtained from the rabbit 
testicular lesions. It further appeared that after adaptation the testicle 
-strain yielded better results than a skin strain. 

The evidence based upon the type and course of the eruptions produced 
'upon susceptible animals, including man, the characteristic lesion on the 
cornea of the rabbit, the histological changes produced in the tissues 
inoculated with the virus, the phenomena of immunity produced by the 
vaccination, and the resistance offered by the vaccine to certain agencies, 
shows that in the course of adaptation to the testicle the virus has undergone 
no essential alteration. 

It would appear from the results obtained that the method of testicular 
inoculation is preferable to that in general use 'on many grounds. Apart 
from the equal efficiency, the virus can be obtained within a week and quite 
free from contaminating bacteria. The cost of production is also less. It is 
estimated that forty rabbits will supply the vaccine supplied by four calves, 
and, as already stated, the vaccine is ready for use within a week of the 
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commencement of operations, there being thus no time for decrease or 
virulence such as is observed during the" ripening " of lymph prepared in 
the ordinary way. In countries where foot-and-mouth disease occurs the use 
of the rabbit would be a distinct advantage. 

The author has used his virus in a few cases on the human subject, and 
the results appeared to be normal in every way, excluding the effects
generally produced by the contaminating bacteria present in ordinary 
vaccine. (Noguchi, .lour. of Exp. Med., Vol. XX!., No.6, 1st June 19 1 5,
pp. 539-57 0 .) 

THE OCCURRENCE OF ANTIBODIES IN THE BLOOD, 
AND MILK OF ANIMALS AFFECTED WITH 
CONTAGIOUS ABORTION. 

AFTER briefly referring to the literature regarding the occurrence of anti
bodies in the blood-serum and milk of affected animals, the authors express 
the view that the experiments carried out with milk are not sufficiently 
numerous to allow of the expression of a definite opinion as to the value of 
the method for the diagnosis of the disease. 

They have therefore investigated the following questions: whether 
agglutinins and complement-fixing substances are demonstrable in the milk 
of infected animals ; the relationship between the quantities of these sub
stances in the milk and the blood-serum ; at what interval after infection the 
bodies make their appearance in the milk ; when their maximum concentra-
tion occurs, and for how long they persist? 

Their materials have been obtained from naturally infected cows, and! 
from two experimentally infected goats. 

Working upon the supposition that the antibodies present are in the 
milk-serum and are not associated with the fat droplets or with the casein, 
the authors took steps to obtain clear milk-serum so as to avoid difficulties, _ 
due to its physical properties, which would be encountered if whole milk 
were used. Their method of obtaining milk-serum was to warm about 30 cc. 
of milk in an Erlenmeyer flask on a water bath to 45° c., and then add to it 
a small quantity of rennet powder. The mixture was then shaken, and the
warming continued for half an hour. As a rule the milk-serum was obtained' 
as a greenish clear liquid. It was filtered through paper and kept upon ice 
until required for use. In some cases a perfectly clear serum was not 
obtained by the ferment action, and in these cases the slightly milky liquid 
was kept on ice until the lower layers of the liquid had cleared up. 

The technique used for the agglutination and complement fixation tests
was that employed by Zwick and Zeller in their blood-serum tests. 

In the agglutination tests various dilutions of the serum were prepared, 
and to these were added a drop of bacterial emulsion made from a forty
eight-hour culture. The tubes were incubated at 37° C. for twelve hours~ 
and were then examined with the naked eye. 

In the complement tests decreasing quantities of 'Z, 'r, '05, ·OZ, and' 
'01 cc_ of serum were used. 

In a tabular statement are given the results of agglutination, and comple
ment tests carried out with the milk of twenty-seven cows that had aborted, 
and, where possible, the results yielded by blood-serum tests of the same
animals are included. The milk tests were carried out from a few days to
two months after abortion had occurred. 

The results show that in cases of contagious abortion in cattle agglutinin 




